Factoring is explicitly linked to the value of a supplier's accounts receivable and receivables are sold, rather than collateralized, and factored receivables are not part of the estate of a bankrupt firm. Therefore, factoring may allow a high-risk supplier to transfer its credit risk to higher quality buyers. Empirical tests find that factoring is larger in countries with greater economic development and growth and developed credit information bureaus. ''Reverse factoring'' may mitigate the problem of borrowers' informational opacity if only receivables from high-quality buyers are factored. We illustrate the case of the Nafin reverse factoring program in Mexico.
Introduction
A challenge for many small businesses is access to financing. In particular, many firms find it difficult to finance their production cycle, since after goods are delivered most buyers demand 30-90 days to pay. For this duration, sellers issue an invoice, recorded for the buyer as an account payable and for the seller as an account receivable, which is an illiquid asset for the seller until payment is received. Factoring is a type of supplier financing in 0378-4266/$ -see front matter Ó 2006 Elsevier B.V. All rights reserved. doi:10. 1016/j.jbankfin.2006.05.001 which firms sell their creditworthy accounts receivable at a discount (generally equal to interest plus service fees) and receive immediate cash. Factoring is not a loan and there are no additional liabilities on the firm's balance sheet, although it provides working capital financing. In addition, factoring is often done ''without recourse'', meaning that the factor that purchases the receivables assumes the credit risk for the buyer's ability to pay. Hence, factoring is a comprehensive financial service that includes credit protection, accounts receivable bookkeeping, collection services and financing.
Factoring is used in developed and developing countries around the world. In 2004, total worldwide factoring volume was over US$ 860 billion, an impressive growth rate of 88% since 1998. In some developed economies such as the United States, its importance as a primary source of working capital finance tends to be concentrated in selected industries. In other developed economies such as Italy, however, its importance as a primary source of working capital appears to be much more widespread.
The global pattern of factoring suggests that it may have an advantage compared to other types of lending, such as loans collateralized by fixed assets, under certain conditions. Factoring appears to be a powerful tool in providing financing to high-risk informationally opaque sellers. Its key virtue is that underwriting in factoring is based on the risk of the accounts receivable themselves rather than the risk of the seller. For example, factoring may be particularly well suited for financing receivables from large or foreign firms when those receivables are obligations of buyers who are more creditworthy than the seller itself.
Factoring may also be particularly attractive in financial systems with weak commercial laws and enforcement. Like traditional forms of commercial lending, factoring provides small and medium enterprises (SMEs) with working capital financing. However, unlike traditional forms of working capital financing, factoring involves the outright purchase of the accounts receivable by the factor, rather than the collateralization of a loan. The virtue of factoring in a weak business environment is that the factored receivables are removed from the bankruptcy estate of the seller and become the property of the factor.
However, factoring may still be hampered by weak contract enforcement institutions and other tax, legal, and regulatory impediments. Weaker governance structures may also create additional barriers to the collection of receivables in developing countries. For instance, it might be more difficult to collect receivables from state-owned companies (i.e., where state-owned companies are the buyers) then from other companies. Factors may also face difficulties collecting receivables from multi-nationals and foreign buyers.
Empirical tests confirm these hypotheses. Using a sample of factoring turnover as a percentage of GDP for 48 countries around the world, we find that creditor rights are not significant predictors of factoring. However, we find that access to historical credit information, which is necessary to access the credit risk of factoring transactions and enforce factoring arrangements, does matter. We also find weak evidence that factoring is relatively larger in countries with weak contract enforcement, which suggests that factoring may substitute for collateralized lending. We conclude with a discussion of the Nafin factoring program in Mexico, which is an example of ''reverse factoring'', a factoring technology that has succeed in a weak business environment.
The mechanics of factoring
In factoring, the underlying assets are the seller's accounts receivable, which are purchased by the factor at a discount. The remaining balance is paid to the seller when the receivables are paid to the factor, less interest and service fees. For example, a factor might offer sellers financing up to 70% of the value of an account receivable and pay the remaining 30% -less interest and service fees -when payment is received from the buyer. The advance rate will be determined in part by historical payment patterns, which may vary by country and firm. 1 In general, financing is linked on a formula basis to the value of the underlying assets, e.g., the amount of available financing is continuously updated to equal a percentage, known as the ''advance rate'', of available receivables. The advance rate is typically fixed over time based on historical dilution experience, e.g., experience with respect to return items, advertising allowances, discounts, and other credit memos and adjustments. However, the factor may continuously adjust the accept/reject decision on specific receivables or specific buyers.
Factoring can be done either on a ''non-recourse'' or ''recourse'' basis against the factor's client (the sellers). In non-recourse factoring, the lender not only assumes title to the accounts, but also assumes most of the default risk because the factor does not have recourse against the supplier if the accounts default. Under recourse factoring the factor has a claim (i.e., recourse) against the seller for any account payment deficiency. Therefore, losses occur only if the underlying accounts default and the seller cannot make up the deficiency. In developed countries it appears that factoring is more frequently done on a non-recourse basis. In Italy, for example, 69% of all factoring is done on a nonrecourse basis (Muschella, 2003) . Similarly, a study of publicly traded firms in the US found that 73% of firms factored their receivables on a non-recourse basis, but that both sellers with poorer quality receivables and sellers who, themselves, were higher quality were more likely to factor with recourse (Sopranzetti, 1998) . Since in emerging markets it is often problematic to assess the default risk of the underlying accounts, typically factoring is done on a recourse basis so that the factor can collect from the seller in the case that the buyer defaults. For instance, a survey of factors in eight EU-accession countries finds that most factoring in the region is done with recourse (Bakker et al., 2004 ).
An important feature of the factoring relationship is that a factor will typically advance less than 100% of the face value of the receivable even though it takes ownership of the entire receivable. The difference between this advance amount and the invoice amount (adjusted for any netting effects such as sales rebates) creates a reserve held by the factor. This reserve will be used to cover any deficiencies in the payment of the related invoice as well as all credit memos and adjustments (e.g., returned items, advertising allowances, discounts, etc.). Thus, even in non-recourse factoring there is risk sharing between the factor and the client in the form of this reserve account.
Factoring can also be done on either a notification or non-notification basis. Notification means that the buyers are notified that their accounts (i.e., their payables) have been sold to a factor. Under notification factoring, the buyers typically furnish the factor with delivery receipts, an assignment of the accounts and duplicate invoices prepared in a form that indicates clearly to the supplier that their account has been purchased by the factor.
Factoring can be viewed as a bundle of activities. In addition to the financing component, factors typically provide two other complementary services to their clients: credit services and collection services. The credit services involve assessing the creditworthiness of the seller's customers whose accounts the factor will purchase. Factors typically base this assessment on a combination of their own proprietary data and publicly available data on account payment performance. The collection services involve the activities associated with collecting delinquent accounts and minimizing the losses associated with these accounts. This includes notifying a buyer that an account is delinquent (i.e., past due) and pursuing collection through the judicial system. Factoring allows SMEs to effectively outsource their credit and collection functions to their factor. This represents another important distinction between factors and traditional commercial lenders.
These credit and collection services are often especially important for receivables from buyers located overseas. For example, ''export'' or ''cross-border'' factoring, which is the sale of foreign receivables, can facilitate and reduce the risk of international sales by collecting foreign accounts receivables. The seller's factor will typically contact a factor in the buyer's home country (via Factor Chain International, a worldwide association of factoring companies) who will do a credit check on the buyer. If the buyer is approved, the seller's factor will pay the seller a percentage of the face value of the receivable, and the factor in the buyer's country, for a fee, will take on the responsibility of collecting the amount due from the buyer. Since the foreign factor is required to do a credit check on the foreign customer before agreeing to purchase the receivable, the approval of a factoring arrangement also sends an important signal to the seller before entering a business relationship. The seller can also improve its own risk management, by reducing its credit and exchange rate risks. This can facilitate the expansion of sales to overseas markets. However, the role of export factoring in both developed and developing countries is relatively small: less than 10% of factoring in developing countries is international, versus about 20% in developed countries (Factor Chain International, 2005) . One reason is that exporters often rely on other products to facilitate foreign sales, such as foreign credit insurance and letters of credit. 2
The benefits and challenges to factoring in emerging markets
Factoring is quite distinct from traditional forms of commercial lending where credit is primarily underwritten based on the creditworthiness of the seller rather than the value of the seller's underlying assets. In a traditional lending relationship, the lender looks to collateral only as a secondary source of repayment. The primary source of repayment is the seller itself and its viability as an ongoing entity. In the case of factoring, the seller's viability and creditworthiness, though not irrelevant, are only of secondary underwriting importance.
In some countries, borrowers can use receivables as collateral for loans. The difference is that the lender secures the working capital assets as collateral, rather than taking legal ownership of the assets. Therefore, this type of financing requires good secured lending laws, electronic collateral registries, and quick and efficient judicial systems, which are often unavailable in developing countries. However, factoring only requires the legal environment to sell, or assign, accounts receivables and depends relatively less on good collateral laws or efficient judicial systems than traditional lending products.
Factoring is used in both developed and developing countries. For instance, as shown in Table 2 the average ratio of factoring to GDP is 1.01% in middle-income counties, ver-sus an average ratio of credit to the private sector to GDP of 55.67%. This compares to an average ratio of factoring to GDP is 2.56% in high-income counties, versus an average ratio of credit to the private sector to GDP of 104.05%. Although absolute factoring turnover (and relative to GDP) is smaller in emerging markets than in developed countries, factoring might play a relatively more important role for SMEs and new firms in emerging markets that often have difficulty accessing bank financing. 3 Evidence in previous literature finds that trade credit is used more in countries with greater barriers to SME financing. For example, a study by Demirguc-Kunt and Maksimovic (2002) finds that in 39 countries around the world, trade credit use is higher relative to bank credit in countries with weak legal environments, which make bank contracts more difficult to write. Fisman and Love (2003) highlight the impact of inter-firm financing by showing that industries with higher dependence on trade credit financing exhibit higher rates of growth in countries with relatively weak financial institutions. Van Horen (2004) studies the use of trade credit in 39 countries and finds that trade credit is used as a competitive tool, particularly for small and young firms. Fisman and Raturi (2004) find that competition encourages trade credit provision in five African countries. McMillan and Woodruff (1999) study the use of trade credit in Vietnam and find that small firms are more likely to both grant and receive trade credit than large firms. This evidence suggests that small firms in emerging markets generally provide trade credit and hold illiquid accounts receivable on their balance sheets. In addition, firms in developed countries often refuse to pay on receipt to firms in emerging markets since they want time to confirm the quality of the goods and know that it could be very difficult to receive a refund from firms in countries with slow judicial systems.
The challenge faced by many SMEs in emerging markets is how to convert their accounts receivable to creditworthy customers into working capital financing. A bank loan secured by accounts receivable, which is the primary source of SME financing in the US, is often unavailable in emerging markets. First, it requires the lender to be able to file a lien against all business assets of the firm. For example, in the US the Uniform Commercial Code (UCC) Section 9 allows banks to secure ''all current and future inventory, receivables, and cash flow'' of a firm. Furthermore, this type of financing requires sophisticated technology and comprehensive credit information on firms. For instance, receivable lenders in the US and UK generally depend on ''electronic ledgers'', which allow firms to input all receivable information on-line along with their customers' Dunn & Bradstreet (D&B) ID numbers. The electronic ledger automatically receives the D&B rating for each customer, which is a credit score calculated by D&B based on the firms' current and expected future performance, and the receivables are instantaneously accepted or rejected as collateral. In the case of approval, the seller's credit line is automatically increased to reflect the new receivables. However, most developing countries do not have laws allowing lenders to secure ''intangible/floating'' assets and do not have judicial systems that are sufficiently quick and efficient to enforce such contracts. Furthermore, most emerging markets do not have the technological infrastructure or access to commercial credit information necessary to allow this type of automated credit approval.
There are also a number of additional tax, legal, and regulatory challenges to factoring in many developing countries. For instance, the tax treatment of factoring transactions often makes factoring prohibitively expensive. For example, some countries that allow interest payments to banks to be tax deductible do not apply the same deduction to the interest on factoring arrangements, VAT taxes may be charged on the entire transaction (not just the service fee), and stamp taxes may be applied to each factored receivables. Factoring companies that do not take deposits are sometimes subject to burdensome and costly prudential regulation. In addition, capital controls may prevent non-banks from holding foreign currency accounts for cross-border assignments.
The legal and judicial environment may also play a critical role in determining the success of factoring. A key legal issue is whether a financial system's commercial law recognizes factoring as a sale and purchase. If it does, then creditor rights and enforcement of loan contracts diminish in importance for factoring because factors are not creditors. That is, if a firm becomes bankrupt, its factored receivables would not be part of the bankruptcy estate because they are the property of the factor, not the property of the bankrupt firm. However, creditor rights and contract enforcement are not entirely irrelevant to factors, even in non-recourse factoring arrangements, since they describe the environment under which the factor engages in its collection activities, which might affect the expected costs and efficiency of factoring.
Another legal issue is whether a country has a Factoring Act or a reference in the law (or civil code), which legally recognizes factoring as a financial service. This recognition serves multiple purposes. It serves to clarify the nature of the transaction itself. For example, a Factoring Act explicitly dictates how judges must rule towards factors in the case of default of sellers or customers. It also tends to legitimize the factoring industry. For instance, in a sample of Central European countries, factoring (as a percentage of GDP) is higher in countries with Factoring Acts, although the development of such Acts may in part be in response to the development of, and pressures from, domestic factors (Bakker et al., 2004) . However, the indication is that a supportive legal and regulatory environment encourages the factoring industry to grow.
A weak information infrastructure may also be problematic for factors. The general lack of data on payment performance, such as the kind of information that is collected by public or private credit bureaus or by factors themselves, can discourage factoring. Since the credit risk of the transaction is the aggregate credit risk of all the supplier's customers, the cost and time required to collect information on many customers may discourage factoring in countries with weak credit information.
Finally, an advantage to factoring is that it's generally linked on a formula basis to the value of the underlying assets, which allows quick credit approval and disbursement. However, this depends on a good technology infrastructure and supporting electronic security laws that allow the electronic sale and transfer of electronic securities (accounts receivable). Furthermore, there must be a supportive regulatory environment for electronic security, so that factors and sellers are assured that their transactions are confidential and secure. The success of electronic factoring programs depend on a technological and legal environment that facilitates safe and easy electronic transactions.
The advantage of ''reverse factoring''
In ordinary factoring, a small firm sells its complete portfolio of receivables, from multiple buyers, to a single factor. Many factors will only purchase complete portfolios of receivables in order to diversify their risk to any one seller. In fact, many factors require sellers to have a minimum number of customers in order to reduce the exposure of the factor to one buyer -and to the seller's ability to repay from receipts from other buyers -in the case that a buyer defaults. However, this diversified portfolio approach requires factors to collect credit information and calculate the credit risk for many buyers.
Ordinary factoring has in general not been profitable in emerging markets. First, if good historical credit information in unavailable, then the factor takes on a large credit risk. For instance, in many emerging markets, the credit information bureau is incomplete (i.e., may not include small firms) or non-bank lenders, such as factors, are prohibited from joining. Second, fraud is a big problem in this industry -bogus receivables, nonexisting customers, etc. -and a weak legal environment and non-electronic business registries and credit bureaus make it more difficult to identify these problems. An alternative often used in emerging markets is for the factor to buy receivables ''with recourse'', which means that the seller is accountable in the case that a buyer does not pay its invoice, and that the seller of the receivables retains the credit risk. However, this may not successfully reduce the factor's exposure to the credit risk of the seller's customers, since in the case of a customer's default, the seller may not have sufficient capital reserves to repay the factor.
One solution to these barriers to factoring is the technology often referred to as ''Reverse Factoring''. In this case, the lender purchases accounts receivables only from specific informationally transparent, high-quality buyers. The factor only needs to collect credit information and calculate the credit risk for selected buyers, such as large, internationally accredited firms. Like traditional factoring, which allows a supplier to transfer the credit risk of default from itself to its customers, the main advantage of reverse factoring is that the credit risk is equal to the default risk of the high-quality customer, and not the risky SME. This arrangement allows creditors in developing countries to factor ''without recourse'' and provides low-risk financing to high-risk suppliers.
Reverse factoring may be particularly beneficial for SMEs for a number of reasons. First, as previously discussed, ordinary factoring requires comprehensive credit information on all the seller's customers, which may be particularly difficult and costly to determine for SMEs in countries with weak credit information systems. Second, reverse factoring makes it possible for firms to factor without recourse, which allows SMEs to transfer their credit risk to the factor.
Another advantage of reverse factoring is that it provides benefits to lenders and buyers as well. In many countries factoring is offered by banks. In this case, factoring enables lenders to develop relationships with small firms (with high quality customers) without taking on additional risk. This may provide cross-selling opportunities and allows the lender to build a credit history on the small firm that may lead to additional lending (for fixed assets, for example).
The large buyers may also benefit: by engineering a reverse factoring arrangement with a lender and providing its customers with working capital financing, the buyer may be able to negotiate better terms with its suppliers. For example, buyers may be able to extend the terms of their accounts payable from 30 to 60 days. In addition, the buyer benefits from outsourcing its own payables management (e.g., the buyer can send a payment to one lender rather than many small suppliers). Many buyers favor this arrangement to self-financing receivables, such as making early payments at a discount, since it might be difficult in countries with weak legal environments to receive back payments in the case that goods are damaged and returned.
The determinants of factoring
In this section we test what country-level characteristics are associated with a greater use of factoring. We use a 10-year panel dataset on total factoring turnover from Factor Chain International (2005) for 48 countries from 1993 to 2003. The data include 25 highincome and 23 middle-income countries. Since some countries did not start offering factoring services (or collecting aggregate measures) until after 1994, we use an unbalanced panel of 479 observations. Complete definitions of all variables are shown in Table 1 and summary statistics, by country, are shown in Tables 2 and 3. We calculate our dependent variable as the ratio of total factoring turnover to GDP. The average factoring ratio for the countries in our sample is 1.81%.
As shown in Table 2 , factoring is starting to emerge as a major source of financing in developed and developing economies. In 2003, factoring as a percentage of GDP was on average 1.81%, including an average of 1.01% in middle-income countries and 2.56% in high-income countries. Factoring is particularly important in a number of high-income countries; for example, total factoring turnover as a percentage of GDP was over 6% in Italy, the United Kingdom, and Portugal. Although the absolute and relative size of factoring turnover is still small in many developing countries, recent growth rates suggest that it is growing in importance. For instance, the three-year growth rate of factoring turnover was 1.09% in middle-income countries versus 0.50% in high-income countries. For example, although factoring turnover as a percentage of GDP was smallest in China, India, and Romania, these same three countries also experienced growth rates of over 100%. 4 We test the hypothesis that there is a relation between factoring and local macroeconomic and business environment variables. As discussed in the previous section, ordinary factoring requires comprehensive credit information on all buyers and a legal environment that supports the sale of accounts receivables and the enforcement of factoring contracts. We also expect greater factoring turnover in countries with higher levels of economic development and economic activity. The relation between factoring and measures of bank credit is less clear: On the one hand, factoring services may be provided as a complement to banking services in countries with overall financial development, while on the other hand, factoring may substitute for bank financing in countries with less developed banking sectors.
To test these hypotheses, we include as our explanatory variables measures of macroeconomic development and the strength of the business environment. First, we include the 1-year lagged value of logged real GDP per capita (LGDPPC tÀ1 ) as a broad measure of development. Next, we include the 1-year lagged value of the 1-year growth rate of GDP as an indicator of economic growth (GDPG1 tÀ1) . Finally, we include the 1-year lagged value of the ratio of credit to the private sector to GDP as a measure of credit availability (DC_GDP tÀ1 ). As shown in Table 4 , these macroeconomic indicators are highly correlated. Therefore, we try alternative specifications and find that our results are robust to the exclusion of the ratio of credit to the private sector to GDP.
Our next set of explanatory variables includes indicators of the business and legal environment. First, we include the ''Credit information index'' (CreditInfo) from the World Bank's Doing Business Indicators, which measures the scope, access and quality of credit information available through either public or private bureaus (a higher number indicates a better credit information environment). Ordinary factoring (the purchasing of receivables from all buyers) requires quick and comprehensive credit information on a large number of buyers. We therefore expect factoring to be larger in countries with a better credit information infrastructure. In general, more developed financial systems have greater information sharing: the average credit information index is 3.9 for middle-income countries versus 4.9 in high-income countries.
Next, we include ''Creditor Rights'' (CreditorRts), which is an index aggregating four indicators of creditor rights from Djankov et al. (2005) (a higher number indicates better creditor rights). This measure captures the quality of country-level laws, but does not indicate the efficacy of their enforcement. The average index for middle-income countries is 3.9 versus an average in high-income countries of 4.4. We also include from the World Bank's Doing Business Indicators the ''Cost of enforcing contracts as a % of debt'' (Enforce_ Debt), which measures the official costs of going through court procedures as a percentage of the debt value (a higher value indicates a weaker contract environment). Middle-income countries appear to have much more costly contract environments, with an average relative cost of 22.04% versus 11.28% in high-income countries. It is difficult to predict the sign of these two variables, since on the one hand, factoring can substitute for collateralized lending in countries with weak collateral laws and contract enforcement (since the receivables are sold, rather than collateralized), but on the other hand, factoring requires strong creditor rights for the factor to collect from buyers in the case of default. As shown in Table 4 , these two measures are positively, but insignificantly, related, which suggests that differences may exit within countries between the quality of laws and official enforcement costs. Our regression results are shown in Table 5 . In column 1 we include country fixed effects and in all columns (except column 6) we include year fixed effects. Given that our business environment variables are constant over time, in column 6 we use country averages and test a cross-section of data. Since the legal and business environment variables are highly correlated (as shown in Table 4 ), we introduce our variables separately as well as in one regression model.
For all models we find that factoring is significantly larger in countries with greater economic development, as measured by GDP per capita. When we exclude country dummies, the 1-year growth of GDP is significant, which suggests that factoring is larger when the economy is growing and sales are greater. It might be the case that more firms use factoring for working capital financing when their stock of receivables and number of customers increases.
Columns 3 to 6 show that factoring is more important in countries with better availability of credit information. This complements the findings in previous studies that the ratio of private credit to GDP is higher and financing obstacles are lower in countries with better information sharing (Djankov et al., 2005; Love and Mylenko, 2003, respectively) . Our results suggest that access to credit information increases not only the provision of bank credit, but greater access to financing from non-bank sources as well. We find weak evidence that factoring is larger in countries with weaker contract enforcement, which is consistent with our hypothesis that factoring may be a substitute for lending in countries where it is more difficult to write a debt contract, enforce collateral, and collect in the case of default. The advantage of factoring in this environment is that it involves the sale of receivables, which makes the factor the owner of future payments from buyers, rather than a creditor of the supplier. This critical difference between factoring and bank lending may also explain why we do not find a relation between creditor rights and factoring, although the relation between these variables and private credit has been found significant in previous studies (La Porta et al., 1997) .
To summarize, our results find that ordinary factoring is an important source of financing in countries with better availability of credit information and weaker contract enforcement. Access to credit information and judicial efficiency is a challenge, however, in many developing countries. In the next section we discuss an example of how ''reverse'' factoring is used in an emerging market to overcome these barriers to factoring and succeed in a weak business environments. Table 1 for complete variable definitions. The dependent variable is the ratio of total factoring turnover to GDP. T-statistics are shown in parentheses. Asterisks, * , ** , and *** , indicate significance at the 10%, 5%, and 1% level, respectively.
The Nafin factoring program in Mexico
As discussed in the previous section, ordinary factoring requires lenders to have timely and comprehensive credit information and suppliers to have sophisticated technology and management information systems (MIS). However, reverse factoring only requires complete credit information on one or more creditworthy firms. There are potentially advantages for all participants: For the factor, who benefits from low information costs and credit risk; for the (high-risk) seller, who benefits from access to short-term, working capital financing; and for the (creditworthy) buyer, who benefits from the ability to outsource its receivable management and negotiate better terms with its suppliers.
A successful example of reverse factoring in a developing country is the case of the Nacional Financiera (Nafin) development bank in Mexico, which created an internet-based market infrastructure to facilitate on-line factoring services to SME suppliers. The program is called the ''Cadenas Productivas'' (''Productive Chains'') program and works by creating ''Chains'' between ''Big Buyers'' and small suppliers. The Big Buyers are large, creditworthy firms that are low credit risk. The suppliers are typically small, risky firms who generally cannot access any other financing from the formal banking sector. The program allows small suppliers to use their receivables from Big Buyers to receive working capital financing, effectively transferring their credit risk to their high-quality customers to access more and cheaper financing. The role of Nafin is only to coordinate on-line factoring services and not to factor receivables directly. The services provided by Nafin are to operate and promote the electronic factoring platform, encourage the participation of large buyers, and educate SMEs on how to take advantage of the program. 5 Nafin was created by the Mexican government in 1934 as a state-owned development bank. When a new government was elected in 2000, Nafin was given new management and direction with the goal to use technology to help provide microenterprise and SME loans and to complement bank lending with greater training and technical assistance. Nafin is primarily a second-tier development bank: About 90% of lending is done through refinanced bank loans and about 10% is made directly to sellers (primarily public projects). About 80% of the second-tier business is currently the refinancing of banks that participate in the factoring program. In December 2000, Nafin reported assets of $23.9 billion and a deficit of $429 million. In December 2003, Nafin reported assets of $26.75 billion and a surplus of 13.23 million. Factoring has helped contribute to the turn-around in Nafin's balance sheet. Nafin does not currently receive any direct government subsidies, but is able to cover its own costs with the interest that lenders pay for its refinancing capital. 6 However, it is important to note that Nafin loans are not necessary for the factoring platform to work. For instance, Nafin could alternatively charge banks a service fee for the use of the platform.
About 99% of registered Mexican firms in the formal economy -about 600,000 firmsare classified as small and micro enterprises. SMEs comprise 64% of employment and 42% of GDP. In 2004, almost 80% of small firms in Mexico received no bank credit and instead depended for financing on family savings and other personal funds (Banco de Mexico, 2004) . The goal of Nafin was to target this segment of small firms with banking services.
Nafin has succeeded in providing access to financial services to Mexican SMEs. As of mid-2004, Nafin had established Productive Chains with 190 Big Buyers (about 45% in the private sector) and more than 70,000 small and medium firms. About 20 domestic lenders are participating, including banks and independent finance companies, which have extended over US$ 9 billion in financing since the program's inception in September 2001. Nafin has brokered over 1.2 million transactions, about 98% by SMEs. In 2004, Nafin brokered over 60% of factoring turnover in Mexico.
The Nafin program offers a number of products. The main product offered is factoring services, as shown in Fig. 1 . Nafin requires that all factoring services it brokers are offered without additional collateral or service fees, at a maximum interest rate of seven percentage points above the bank rate (five percentage points, on average), which is about eight percentage points below commercial bank rates. All factoring is also done without recourse, which lets small firms increase their cash holdings and improve their balance sheets. The sale of receivables from the supplier to the factor and the transfer of funds from the factor to the supplier are done electronically. Participating SMEs must be registered with Nafin and have an account with a bank that has a relationship with the supplier's big buyer. Following a factoring transaction, funds are transferred directly to the supplier's bank account, and the factor becomes the creditor (e.g., the buyer repays the bank directly). The factor collects the loan amount directly from the buyer (in 30-90 days).
Nafin maintains an internet site with a dedicated page for each Big Buyer. Suppliers are grouped in ''chains'' to big buyers to whom they have a business relationship. Nafin also plays a critical role in handling the sale and delivery of electronic documents. The suppliers and Nafin sign a pre-agreement allowing the electronic sale and transfer of receivables. Additional contracts between the factors and buyers and Nafin define their obligations, such as the requirement for buyers to remit factored receivables to the banks directly. Once a supplier delivers its goods and an invoice to the buyer, the buyer posts on its Nafin webpage a ''documentos negociables'' (''negotiable documents'') equal to the amount that Nafin should factor. Next, the supplier uses the internet to access its buyer's Nafin webpage and clicks its receivable. Any factor that has a relationship with the buyer and the supplier and is willing to factor the receivable will appear on the next screen, along with a quote for the interest rate at which it's willing to factor this specific receivable. To factor its receivable, the supplier clicks on a shown factor and the amount of its negotiable document less interest is transferred to its bank account. When the invoice is due, the buyer pays the factor directly.
Even though the buyers are high quality, a remaining risk to the factor is in the case of returns -if the buyer is unsatisfied with the quality of the goods or services received, they generally have the right to return the goods for a full refund within a certain number of days. Nafin and the buyers help factors reduce their losses in two ways: First, buyers must ''invite'' sellers to join their chain and participate in the program. Buyers generally require sellers to have a relationship of a minimum length and performance record before participating. Second, in the case of returns, the factor receives future receivable payments directly from the buyer and the buyer adjusts the amount of the negotiable documents on future receivable payments posted on the Nafin website by the amount of the receivables due to returns.
A unique feature of the Nafin service is that over 98% of all services are provided electronically, which reduces time and labor costs and improves security. This includes payments from factors to suppliers and from buyers to factors, as well as the purchase and delivery of electronic documents. The electronic platform also allows all commercial banks and SMEs to participate in the program, which gives, via the internet, both national reach to regional banks and access by rural firms to money-center banks. In addition, it allows multiple lenders to electronically compete to factor suppliers' receivables. The Nafin factoring program is in part profitable and successful because it uses an electronic platform for cheaper and quicker transactions. All transactions are completed within 3 hours and money is credited to suppliers account by the close of business. This provides immediate liquidity to suppliers. The Nafin factoring program is also less expensive than ordinary commercial factoring because Nafin pays the costs associated with operating the electronic factoring platform and all legal work, such as document transfers and preparing documents.
The Nafin electronic infrastructure depends in part on supporting electronic security laws. For example, in May 2000, the ''Law of Conservation of Electronic Documents'' was passed giving data messages the same legal validity as written documents, which is necessary for electronic factoring. In April 2003, the ''Electronic Signature Law'' was enacted, which allows secure transactions substituting electronic signatures for written signatures, which permits the receiver of a digital document to verify with certainty the identity of the sender. In January 2004, modifications to the Federation Fiscal code included amendments necessary for electronic factoring, including digital certification. These laws allow secure and legally binding factoring transactions. 7 The second product, ''Contract Financing'', is shown in Fig. 2 . This product provides financing that allow creditors to buy raw materials to complete new orders and is an exam-ple of how factoring can be extended to provide pre-delivery financing. This product provides financing to suppliers of up to 50% of confirmed contract orders from Big Buyers with Nafin supply chains, with no fees or collateral, and a fixed rate (generally seven percentage points above the bank rate). Suppliers permitted to use this product must be recommended by a Buyer, based on a strong performance history (e.g., no returns or late deliveries) and a stable average balance of receivables over time. Suppliers that receive contract financing must sign a contract with Nafin stipulating that the supplier will factor its receivables to Nafin when its goods are delivered and the buyer posts a negotiable document to its Nafin website. Nafin factors the negotiable document and takes as payment the amount of the negotiable document equal to the outstanding line of credit plus interest. The remainder is paid by Nafin to the supplier, less the interest paid on factoring that is equal to the lower factoring interest rate of the bank rate + 5%.
Nafin introduced the contract financing program in 2004 and as of June 2005, provides the financing directly (as a first-tier loan) to small suppliers and holds the future receivables until the buyer remits. However, it is the intent of Nafin to develop a track-record of profitability and low defaults rates with this program so that private lenders will participate (with the option of available Nafin second-tier financing).
The Nafin program offers benefits to sellers, buyers, and factors. For small suppliers, the Nafin factoring program reduces borrowing and transaction costs. First, factoring offers working capital financing at favorable rates. Factoring provides instant liquidity, which allows businesses to grow with funds that were previously tied up in receivables. In addition, all interest charges are tax deductible. The Nafin program also has advantages over ordinary factoring products. Since reverse factoring transfers the credit risk of the loan to the suppliers' high-quality buyers, factors can offer factoring without recourse to SMEs, even those without credit histories. This allows SMEs to increase their cash stock -and improve their balance sheets -without taking on additional debt. In addition, Nafin charges no commissions (to the seller) and offers capped interest rates. The competitive structure, which allows lenders to compete for suppliers' receivables, allows firms to pick their own lender. Another advantage to small suppliers is that factoring reduces transaction costs. Previously, many rural SMEs needed to travel to customers in the city to present bills, collect payments, and pay suppliers. By factoring its receivables, the supplier eliminates its collection costs by effectively outsourcing its receivable management. For large buyers, the benefit is that the factor manages their accounts payable payments and the buyer often develops stronger relationships with its suppliers. For instance, buyers decrease their administrative and processing costs by effectively outsourcing their payment department, e.g., the buyer writes one check to a factor rather than to multiples of suppliers. By providing its suppliers with working capital financing, buyers can also improve their reputation and relationship with suppliers. For example, buyers can often negotiate better terms with suppliers, such as to extend payment terms from 30 to 60 or 90 days. Participating in the Nafin program can also help the development of suppliers and the growth of the SME sector, which can lead to increases in competition and improvements in the quality of goods.
For the factors, which are mostly banks, factoring is a way to develop new relationships with suppliers -banks can use factoring to build a credit history on firms, including information on their cash, accounts receivable and inventory turnover, and cross-sell other products such as credit cards, truck financing, payroll, etc. In addition, because reverse factoring only includes high quality receivables, banks can increase their operations without increasing their risk.
Although it is important to note that the benefits to SMEs of the Nafin factoring program do not depend on Nafin financing, banks also have incentive to participate in the Nafin program because Nafin provides low-cost second-tier financing. Most banks refinance their factoring activities with Nafin, in which case the bank earns the spread between what the suppliers pay and the Nafin rates. Some large and foreign banks with cheaper sources of funding use their own funds and pay Nafin commission. However, about 99.6% of factoring is done with Nafin financing. The Nafin E-platform also reduces transaction costs by eliminating the need to physically move documents, which is a large expense in off-line factoring.
Another advantage is that for regulatory purposes, banks can use lower risk weights on factored transactions; e.g., if the factoring is done without recourse, banks can use the risk of the buyer rather than the higher risk of the supplier. This is an important reason that banks will lend to small and risky customers only in factoring arrangements. In addition, an advantage of the Nafin platform is that it prevents fraud, which is systemic in the factoring business in the US and other developed countries. Since the buyer enters the receivables (not the customers), the seller cannot submit fraudulent receivables. Since the bank is paid directly by the buyer, suppliers cannot embezzle the proceeds.
In the future, Nafin can also play a role to securitize receivables. For example, a security backed by Walmart receivables might be an attractive security, equal to the credit risk of Walmart. Nafin could play an important coordination role bundling receivables of one large buyer across lenders, since no one lender has a large enough portfolio to securitize independently. Nafin is also committed to working toward the development of capital markets in order for small and midsize non-bank (non-deposit taking) financial intermediaries to participate. For example, independent leasing and factoring companies generally raise capital on the public debt and equity markets (e.g., in the US NBFIs are the largest issuers of commercial paper). This would also reduce the dependence of factors on Nafin second-tier financing.
There are a number of lessons to be learned from the Nafin program. The Mexican economy has improved the past few years, as the result of macro stability and the continuing recovery of the banking sector from the 1995 ''Tequila'' crisis. However, factoring remains the cheapest form of financing for small suppliers in Mexico and most suppliers that participate in the Nafin program have no other sources of formal financing. The Nafin program spotlights the role of factoring as an important source of working capital financing.
The success of the Nafin program also highlights how the use of electronic channels can cut costs and provide greater SME services. The Nafin factoring program is used as a model in Mexico for the automation of other government agencies and service providers. Advances in technology can reduce the costs of lending that can allow banks to lend at lower margins, which make borrowing feasible for small firms. On-line banking services also allow lenders to penetrate rural areas without banks and provide incentive for firms in the informal sector to register and take advantage of financing opportunities. The effectiveness of the Nafin Electronic Signature and Security laws in Mexico could be a model for other developing countries. Factoring is an ideal source of financing in countries with small, risky suppliers and large and foreign buyers. However, successful factoring programs require government support in setting up a legal and regulatory environment that allows a secure and electronic sale of receivables.
Conclusion
Around the world, factoring is a growing source of external financing for large corporations and SMEs. What is unique about factoring is that the credit provided by a lender is explicitly linked on a formula basis to the value of a supplier's accounts receivable and is less dependent on the supplier's overall creditworthiness. Therefore, factoring may allow high-risk suppliers to transfer their credit risk to their high-quality buyers. Factoring may be particularly useful in countries with weak contract enforcement, inefficient bankruptcy systems, and imperfect records of upholding seniority claims, because receivables factored without recourse are not part of the estate of a bankrupt SME. Reverse factoring might also mitigate the problem of sellers' informational opacity in business environments with poor credit information infrastructures if only receivables from high-quality buyers are factored.
Empirical tests show the importance of economic development and growth for the provision of factoring services. In addition, our tests highlight the importance of good credit information for the success of factoring. We also find weak evidence that factoring is larger in countries with weak contract enforcement. For instance, because ordinary factoring requires historical credit information on a large number of buyers, its success depends on access to quick and comprehensive credit information.
Our paper also suggests ''reverse factoring'' as an alternative factoring technology in countries with poor credit information. An example of reverse factoring is the Nafin factoring program, which highlights how the use of electronic channels can cut costs and provide greater SME services in emerging markets. By creating ''chains'' of small suppliers and big buyers, Nafin can help coordinate low-cost factoring without recourse, which is an important source of financing and improves the balance sheet of small firms. The success of the Nafin program depends in part on the legal and regulatory support offered in Electronic Signature and Security laws that should be a model for other developing countries.
